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ABSTRACT 
Sixty three isolates of fungal endophytes were isolated from the root of maize var. Pulut (a local variety of 
south Sulawesi).The isolates belonged to five genera, namely :Trichoderma sp., Fusarium sp., 
Acremonium sp., Aspergillus sp., Penicillium sp., and Botryodiplodia sp. The isolates were screened in 
vitro to determine their control potentials against pathogen of maize leaf blight, Helminthosporium maydis. 
Three of those isolates, Acremonium sp., Aspergillus sp and Trichoderma sp., effectively inhibited the 
growth of the pathogen with a suppression level of 90 % four days after the isolate applications. 
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INTRODUCTION 
Corn is the second major food commodity 
after rice in Indonesia. The use of corn grains in 
addition to food, is also destined for animal feed. 
Corn grain demand continues to increase every 
year. Maize leaf blight caused by 
Helminthosporium sp. is one of the most important 
diseases, second to downy-mildew on maize 
plant. The pathogen transmitted through the air so 
easily spread out.  Yield loss due to spotting 
leaves reached 59%, especially when disease 
infects the plant before the formation of female 
flowers [14]. Disease progression is strongly 
affected by the environmental conditions. Optimal 
temperatures for disease development range from 
20 to 30
0
C [16], which include the normal 
temperatures in maize development areas in 
Indonesia.  Therefore, H. maydis is almost always 
present in each planting season. The pathogen in 
the form of dormant mycelium can survive up to 
one year on maize crop residues.  The pathogen 
is latent in the field and capable of causing 
sporadic but serious damage to crops, especially 
in susceptible varieties. 
The new prospective area on agriculture and 
forestry are the use of microorganisms to promote 
plant growth and to protect the plant hosts from 
pests and diseases. One group of the 
microorganisms is endophytic fungi. Endophytic 
fungi is an intriguing group of organism associated 
with various tissues and organs of terrestrial and 
some aquatic plants, whose infections are 
inconspicuous and the infected host tissue are at 
least transiently symptomless [2]. Endophytic fungi 
live in intercellular space or inside cells of  host 
plant causing no apparent damage [15]. However, 
endophytic fungi, which colonize and grow 
asymptomatically within healthy plant tissues, may 
evolve from plant pathogenic fungi and become 
non pathogenic [5]. Although, disease symptoms 
of host plant can be caused by endophytes under 
stress conditions [6], during the long term co-
evolution of endophyte and plant, equilibriums 
between these organisms have been established.  
The relationship between fungal endophytes 
and hosts plant are mutualistic, where fungal 
endophytes obtain their food from host plants, and 
on the other hand host plants obtain benefit from 
fungal endophytes as a trigger for growth and 
protecting plants from destructive organisms. 
Fungal endophytes such as Acremonium sp. have 
been reported to increase the growth of forage 
plants belonging (Rye grass) [17]. On the other 
hand endophytes present on host plants can 
improve plant resistanceagainst the stress of 
water shortagesl; therefore, the growth of fungi-
infected host plants with endophytic fungi  has 
better vigor in the fields compared to plants 
infected with the fungus without endophyte [7]. 
Better photosynthesis rate of host plants is also 
another advantage of endophyte’s presence in the 
plants tissues. 
The exact mechanism of endophytes in helping 
increase plant growth is yet still not fully 
understood. However there is strong suspicion 
that endophyte infection induces the host plantsto 
produce substances such as auxin growth 
regulator or other growth hormones [1, 6]. An 
other in vitro study demonstrated that endophytic 
fungi were capable of producing auxin. 
The critical roles of various genera of fungal 
endophyte in protecting plants have been reported 
by various researchers as listed in Table 1. 
The chemical basis of fungal endophytes to 
promote plant growth is unknown. It is possible 
that the fungus produces or induce the plant to 
produce, auxin-like plant growth regulators, or they 
may alter hormone metabolisms . Auxin-like indole 
compounds have been isolated in vitro from 
culture of the fungal endophyte Blansiae pichloe  
The production of these compounds may reflect 
an alteration of nitrogen metabolism and 
assimilation in the infected plant [1]. 
 
Tabel 1. Negative effect of fungal endophytes  
              against pests and pathogens. 
 
Pest/Pathogens Authors Information 
Pest 
-  Spodoptera Breen [4] Field 
-  Rhopalosiphum Johnson et al.[9] Field 
Fungal Pathogens   
Rhizoctonia cerealis White and 
Cole [18] 
In vitro 
Fusarium oxysporum Bargmann and 
Schonbeck [3] 
Greenhouse 
Bakterial Pathogens   
- Clavibacter Bargmann and 
Schonbeck [3] 
Greenhouse 
Nematodes   
Radopholus similis Amin [11] Greenhouse 
Pratylenchus scribneri Kimmons et 
el.[10] 
Greenhouse 
Meloidogyne incognita Hallmann [8] Greenhouse 
 
The objective of this investigation was to 
isolation, identification and in vitro screening of 
fungal endophytes from maize root against 
pathogen of maize leaf blight Helminthosporium 
maydis. 
 
MATERIAL AND METHODS 
1. Isolation of Fungal endophytes 
Fungal endophytes were isolated from the 
roots of maize var. Pulut (local variety of South 
Sulawesi, Indonesia). The roots were washed in 
the running tap water and  then cut into  
pieceswith the size of about 0.5cm. The root 
pieceswere sterilized using sodium hypochlorite 
(2.5%) for five minutes, then washed with sterile 
aquades five times. The root pieces were placed 
on the medium of potato dextrose agar (PDA) in 
several Petri dishes (diam. 9 cm). The Petri dishes 
were kept in incubator at temperature 28 
o
C). The 
observation of the growth of fungus were done 
everyday. The fungus were then purified and 
stored in the refrigeratorat 4
0
C for further use in 
subsequent studies. 
2. Isolation of  maize leaf blight  
Helminthosporium maydis 
Maize leaves infected by leaf blight disease 
were collected from Antang, Makassar, South 
Sulawesi Indonesia and brought back to the 
laboratory of plant Pest and Diseases.  The leaf 
samples were cut into small pieces (diam. 1 cm).  
The cuts were made between healthy and infected 
areas of the leaves in order to assure that the 
active growing part of the pathogen was included 
in the pieces.  The leaf pieces were then sterlised 
by immersing them in 1% natrium hypochloride 
(NaOCl) solution for five minutes. After the leaf 
pieces were air dried for several minutes, they 
were put into several Petri dishes containing PDA 
and then kept in a incubator at temperature 28
0
C 
for three days.  Fungal pathogen, H. maydis, 
growing on the leaf pieces was purified by 
transferring it into new growth PDA. 
 
3. In vitro screening of fungal endophytes 
isolates against pathogen of maize leaf 
blight,  Helminthosporium maydis 
The endophyte isolates obtained from maize 
roots were screened in vitro for their ability in 
inhibiting the growth of the maize leaf blight 
pathogen, H. maydis, isolated from maize leaves 
(decribed before).  On each Petri dish containing 
PDA, an endophyte isolate and H. maydis isolate 
(each about 1 cm diam.) were placed on the 
opposite sides of the dish, about 2 cm from the 
center line dividing the PDA into two parts.   
Each isolate treatment had  5 replications of  
one dish each. The size of H. maydis colony 
forming in each dish was determined by 
measuring the length of each of the colony per 
pendicular diameters.  The measuring results were 
then subjected to the following formula: 
 
where PL = Linear growth of H. maydis,                
a   = Length of one the colony diameters,               
b   = Length of the other diameter. 
 
The inhibition rate for each isolate was 
determined relative to the pathogen growth in 
control dishes (without endophyte colony). 
 
RESULTS 
 
1. Isolation and Identification of fungal 
endophyte Isolates 
There were 63 fungal endophyte isolates were 
isolated from maize root samples.  Those isolates 
belonged to six genera, namely: Trichoderma, 
Fusarium, Aspergillus, Penicillium, Acremonium, 
and Botryodiplodia (Figure 1). 
 
  
 
One example of identification results fungal 
endophytes as shown in Figure 2 and 3.  
 
 
Figure 2.Fungal endophyte Aspergillus sp. on 
the medium of PDA. 
 
 
Figure 3.The genus of Aspergillus sp.under 
the microscop with the zoom 400x. 
 
2. In vitro screening of fungal endophytes 
isolates against pathogen of maize leaf 
blight,  Helminthosporium maydis 
Four days after the study was initiated three 
isolates, Fusarium sp., Trichoderma sp. and 
Acremonium sp. inhibited the pathogen growth by 
more than 90 % (Figure 4) 
.
 
 
Figure 4. Average inhibition rate of endophyte  
               isolates on the pathogen of maize leaf  
               blight 
 
DISCUSSION 
In this study six genera of endophytic fungi were 
isolated from maize roots, namely: Fusarium, 
Trichoderma, Acremonium, Aspergillus, 
Penicillium, and Botryodiplodia. In previous 
studies various endophytic fungi had been isolated 
from different plant hosts.  Ten genera of 
endophytic fungi were isolated from root system of 
palm trees [12] Three of those genera, 
Trichoderma, Aspergillus, and Botryodiplodia were 
also found in the current study.  Fusarium sp. had 
also been isolated from root systems of tomato 
and banana [8, 11]. Acremonium sp. was isolated 
from tomato and rye grass roots [3, 6, 17]. While 
Beaveria bassiana, Trichoderma koningii, 
Alternaria alternata, Phoma sp., Acremonium 
strictum were isolated from maize roots [13].  
Endophyte inhibition test in vitro showed that 
three isolate, Fusarium sp., Trichoderma sp. and 
Acremonium sp. had inhibition rates of more than 
90% on H. maydis four days after the application 
of the treatments. Two species of endophyte, T. 
koningii and A. altenata were able to reduce the 
growth of the pathogens of maize wilt Fusarium 
oxysporum, Fusarium pallidoroseum, Fusarium 
verticillioides by 25-75% and 53-80%, respectively 
[13]. Fusarium oxysporum (isolate A1) and 
Fusarium incarnatum (isolate B50) was able to 
impede Rhizoctonia solani growth by 50% after 
one day [11].  
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